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Is there a Smoking Gun?
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Climate Summary
July 2006

The average temperature in July 2006 was 71.9 F. This was 5.0 F warmer than the
1gol-z2o00 (2oth century) average, the 2nd warmest July in 112 years. The
temperature trend for the period of record (1895 to present]) iz 0.1 degrees
Fahrenheit per decade.

0.673 inches of precipitation fell in July. This was -0.92 inches less than the 1g901-
2000 average, the 10th driest such month on record. The precipitation trend for the
period of record (1895 o present ) is -0.01 inches per decade.,

Zelect from the options below to view graphs and tables of monthly termmperature and precipitation data

for MOMNTANA | then click "submit". (Please wait 2o-30 seconds])
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July 2006 Temperature

Departure from Normal
(Departure from the 1971 - 2000 Normal)
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Precipitation

Totals

in lnches
Record Much Below Mear Above Much Record
Drlest Below Mormal Normal Mormal Above Wettest

Normal Mormal



500 Millibar Heights and Anomalies (in meters)
(From NCEP Reanalysis)
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monthly values for the PDO index: 1900-Nov 2005
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Montana Statewide Temperature
July, 1895 - 2006
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T o S — The Pacific Ocean, the largest of the world's oceans, undergoes recurring, long-term swings in its temperature structure. These terperature shifts include a climate mode
called the Pacific Decadal Oscillation, or PDO. It's an El Mifio-like temperature shift, but it's more gradual and subtle (about 1- 2 degrees C over 15 - 30 years). Although
LSRRI LD LG the temperature change is smaller than that experienced during the Bl Mifio/Southern Oscillation, the Pacific Decadal Oscillation occurs over a much larger area. The
Navigate the Atlas:

largest impacts of the PDO manifest themselves in the pattern of the jet stream across North America and in the dynamics of fishery ecosystems in the Morth-eastern

L T PHY Pacific. There are two phases associated with the PDOC the positive or ‘warm’ phase, and the negative or ‘coal' phase.

R
1SUB-TOPICS:

It has been generally agreed upon that the Pacific Ocean has recently entered the cool phase of the PDO. In its negative, or "cool” phase, the PDO is a giant horseshoe-

shaped arc of warmer-than-normal water symmetrical about the equator, that stretches frorm the Aledtians to the South Pacific and encloses a large wedge-shaped area
of cooler-than-normal water in the eastern Pacific.

Pacific Decadal Oscillation

positive phase negative phase

Become a joint editor

The changes in location of large areas of cold and warm water in the Pacific alter the path of the jet stream that provides the steering for storms across Morth America.

During the cool phase, the PDO will steer the jet strear further north over the western United States resulting in decreased precipitation in the southwestern states over
the next 20 or 50 years.

Understanding ocean-atrmosphetic phenomenon such as the Pacific Decadal Oscillation as part of global climate variability is critical not only to climate forecasting e
capabilities, but also to deconstructing and separating natural from anthropogenic factors influencing the global climate system.
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NOAA/NESDIS 50 KM GLOBAL ANALYSIS: SST — Climatology (G), 8/15,/2006
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An historical narrative on the Pacific Decadal
Oscillation, interdecadal climate variability and
ecosystem impacts

Report of a talk presented at the 20th NE Pacific Pink and Chum workshop,
Seattle, WA, 22 March 2001

Steven R. Hare and Nathan J. Mantua

Abstract

The term Pacific Decadal Oscillation (PDO) was coined m 1997 (Mantua et al. 1997) to
describe a mode of north Pacifie climate variability that varies on a multi-decadal time
scale. A number of independent studies being conducted at the time contributed to the
realization that the PDO had widespread climatic and ecosystem impacts. This brief
report 1s our perspective on how the PDO was identified and named. We also provide
summaries of more recent work characterizing the PDO and interdecadal climate
variability, and give several examples of climate induced variability in the ecosystems of
the North Pacific.

Introduction

In the past decade, there has been an explosion in the awareness of the effect of climate
variability on marine and terrestrial populations. Much of the interest stems from the
growing concern about the warming of the planet in response to increased concentration
of greenhouse gases and deforestation, and the resultant impact on plant and animal life.
A direct method of assessing the potential impacts of global warming 1s by examining
how populations respond to natural elimate variability.

In the Pacific Ocean, the natural climate phenomenon termed El Nifio-Southern
Oscillation (ENSO) has long been recognized. The two phases of ENSO are generally
termed E1 Nifio (or warm phase) and La Nifia (cool phase). Studies of ENSO-related
impacts on marine acosystems are numerous (e.g., Wooster and Fluharty (1985), Mysak
(1986). Glantz (1996)). After the seasonal cycle, ENSO 1s the largest climate signal over
most of the Pacific Ocean. While termed an oscillation. the alternation between El Nifio
and La Nifia events 1s quite irregular, though generally occurring every 3 to 7 years with
individual events usually lasting 8 to 15 months.
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Ecological Applications, 14(1), 2004, pp. 425442
2004 by the Ecological Society of America

DEROUGHT AND PACIFIC DECADAL OSCILLATION LINKED TO FIRE
OCCURRENCE IN THE INLAND PACIFIC NORTHWEST

Awmy E. HEssL.M Dow McEENZIE.? AND FICHARD SCHELLHAASS

Department of Geology and Geography, West Firginia University, Morgantown, West Virginia 26306 US4
*Fire and Envirenmental Research Applications (FERA) Team, Pacific Wildland Fire Sciences Laboratory,
USDA Forest Service, Seattle, Washington 98103 US4
*Wenarchee Forestry Sciences Laboratory, USDA Forest Service, Wenarches, Washingten 25501 US4

Abstract. Historical variability of fire regimes must be understood within the context
of climatic and human drivers of distirbance oceurring at multiple temporal scales. We
describe the relationship between fire occurrence and interannual to decadal climatic var-
1ability (Palmer Drought Severity Index [PDSI], El Nifio/Southern Oscillation [ENS0], and
the Pacific Decadal Oscillation [PDO]) and explain how land use changes in the 20th century
affected these relattonships. We used 1701 fire-scarred trees collected in five study sites i
central and eastern Washington State (USA) to investigate current year, lagged, and low
frequency relationships between composite fire histories and PDSI, PDO, and ENSO (using
the Southern Oscillation Index [SOI] as a measure of ENS0 varability) using superposed
epoch analysis and cross-spectral analysis. Fires tended to occur during dry summers and
during the positive phase of the PDO. Cross-spectral analysis indicates that percentage of
trees scarred by fire and the PDO are spectrally coherent at 47 years, the approximate cycle
of the PDO. Similarly, percentage scarred and ENSO are spectrally coherent at six years,
the approximate cycle of ENSO. However, other results suggest that ENS0 was only a
weak driver of fire occurrence in the past three centuries. While drought and fire appear
to be tightly linked between 1700 and 1900, the relationship between drought and fire
occurrence was disrupted during the 20th century as a result of land use changes. We
suggest that long-term fire planning using the PDO may be possible in the Pacific Northwest,
potentially allowing decadal-scale management of fire regimes, prescribed fire, and vege-
tation dynamics.

Eey words:  climate; cross-spectral; drought; EN30 (El Niflo/Southern Oscillation); fire history;
Pacific Decadal Oscillation,; Pacific Northwest; Pinus ponderosa; SEA (superposed epoch analysiz).
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Influence of the Pacific Decadal Oscillation on the climate of the
Sierra Nevada. California and Nevada

Larry Benson,** Braddock Linsley.” Joe Smoot,” Scott Mensing. @ Steve Lund ®
Scott Stine ! and Andre Sarna-Wojcicki®
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Eecamved 4 Tume 2002

Abstract

Nlono Lake sediments have recorded fve major escillstions m the bydrologic balance between A T 1700 and 1941, These oscillations
can be correlarzd with wes-ring-based oscillatons in Stems Mevada snowpack. Compardson of 2 tree-ring-based reconsmaction of the Pacific
Decadal Oscillation (P mdex (D Amizo =t al., 2001) with a coral-based reconsmacton of Submopical Sounth Pactfic sea-surface
renparanre (Lmsley of 21, 2000) mdicates a kizh degree of comelaton bemween the two records during the past 200 yr. This suggests that
the PO bhas been a pan-Pacific phenomens for at least the past fow nmdred wears. Major oscillattons in the bydrologic balance of tha Siemra
Mevads correspond to changes in the sign of dwe PDO with extrane droughts eooumupe daring PDO mecdma. Four drowzhis centered on
AT I7I0, 1770, 1850, aud 1930 mdicate PDO-related drought repoonmrencs mtervals rapzing from 60 to 500w
0 2003 Elsevier Science (L75A). All nzhis reserved.

Higowords: FDOx Pacific Decadal Oscillation; Mono Lake: Siema MNevada
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